A(2A) adenosine receptor ligands and proinflammatory cytokines induce PC 12 cell death through apoptosis.
A(2A) adenosine receptor-mediated signaling affects a variety of important processes in the central nervous system both in physiological and pathological conditions, and has been indicated as possible novel therapeutic target in several nervous system diseases. In the present work, cell death induction was investigated after neuronal PC 12 cell treatment with proinflammatory cytokines and adenosine receptor ligands. Interleukin-1-beta (IL-1-beta, 500 U/mL), tumor necrosis factor-alpha (TNF-alpha, 1000 U/mL) and the non selective adenosine receptor agonist, 5'-N-ethylcarboxamidoadenosine (NECA), caused a significant reduction of cell viability with a maximal effect within 3-48 hr. Moreover, an addictive effect was detected when the cells were simultaneously treated with Interleukin-1-beta and NECA for 3 hr. To investigate the adenosine receptor subtypes involved in PC 12 cell death, the effects of several adenosine receptor agonists/antagonists were evaluated. The endogenous nucleoside, adenosine, and the selective A(2A) adenosine receptor agonist, 2-(carboxyethylphenylethylamino)adenosine-5'-carboxamide (CGS21680) reduced PC 12 cell viability. This effect was counteracted by the selective A(2A) adenosine receptor antagonist, 7-(2-phenylethyl)-5-amino-2-(2-furyl)-pyrazolo-[4,3e]-1,2,4-triazolo[1,5c]pyrimidine (SCH58261), but not by selective A(2B) adenosine receptor antagonist N-(4-acethylphenyl)-2-[4-(2,3,6,7-tetrahydro-2,6-dioxo-1,3-dipropyl-1H-purin-8-yl)phenoxy]acetamide (MRS1706), suggesting the specific involvement of A(2A) adenosine receptor subtype in adenosine-mediated cytotoxicity. Moreover, the selective A(1) adenosine receptor agonist, N(6)-cyclohexyladenosine (CHA), did not induce any significant effect on cell viability. By ELISA immunoassay cell death detection and transmission electron microscopy (TEM) we demonstrated that A(2A) adenosine receptor ligands and cytokines induced cell death through an apoptotic pathway. In conclusion, our results showed that A(2A) adenosine receptors are involved in the control of PC 12 cell survival/death and may contribute to modulate cellular activity in response to tissue damage associated with inflammatory mediator production.